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MATERIALS AND METHODS

Sample preparation -LHCSR3 CDS was amplified from cDNA of High Light adapted
Chlamydomonas reinhardtii and cloned into pETMHis as reported in 30 . LHCSR3 apoprotein, overexpress in BL21 E. coli, was recovered as inclusion body and refolded in vitro in presence of pigments as previously reported 28, 30 . Absorption spectra were measured with Cary 60 UV-VIS spectrophotometer (Agilent). Fluorescence emission at 300K with excitation at 440 nm, 475 nm and 500 nm was used in order to evaluate correct folding of the protein looking at energy transfer between pigments. pH and detergent concentration were then adjusted as described in the following: in the samples used for time-resolved fluorescence analysis upon in vitro refolding LHCSR3 was diluted ten times with solutions composed by 20 mM Hepes pH 7.5 or 20mM MES pH 4.9, in order to reach pH of 7.5 o 5 respectively, and 0.03% α-DM only in the case of HD samples. The absence of detergent in the diluting solution used for LD samples yielded in those samples a final detergent concentration of 0.003%. In the case of samples used for transient absorption measurement upon in vitro refolding samples were concentrated to an OD/cm= 60 and detergent was removed in all cases by using BIO-RAD Bio-beads SM2. LHCSR3 samples were then diluted ten times in 20 mM Hepes pH 7.5 or 20mM MES pH 4.9, in order to reach pH of 7.5 o 5 respectively, and 0.03% α-DM or 0.003% α-DM in the case of HD or LD samples respectively. Aggregation state of LHCSR3 samples used for transient absorption measurements was investigated by 77K fluorescence as described in 31 .
Time resolved photoluminescence -Time-resolved photoluminescence measurements were performed on sample concentrated at OD/cm 0.1 on an optical path-length of 0.3 cm using a Ti:sapphire laser (Chameleon Ultra II, Coherent) with a repetition rate of 80 MHz. The output was sent to a beta barium borate crystal (BBO) to get the final 430 nm excitation. A proper filter was used to remove the fundamental pulse. The detection system consisted in a streak camera (C5680, Hamamatsu) giving spectro-temporal matrices with spectral and temporal resolutions of ∼1 nm and ∼20 ps, respectively.
Transient absorption measurements -Transient absorption (TA) measurements were carried out on samples concentrated at OD/cm=6 on a 1 mm-path-length cuvette using a home-made pump-probe setup, based on a regeneratively amplified Ti:Sapphire laser (Libra, Coherent) at 800 nm wavelength with 100 fs pulse duration and 1 kHz repetition rate. A fraction of the fundamental wavelength was used to seed a non-collinear optical parametric amplifier (NOPA) delivering ∼80 fs pulses at a central wavelength of 630 nm. The fluence was fixed at ≈ 6 µJ/cm 2 to minimize bimolecular recombination. A broadband probe was obtained through white light continuum generation by focusing the fundamental pulses either in a 2 mm sapphire plate or 4 mm YAG crystal, plus appropriate filters to reject the remaining light at 800 nm. The spectrum generated covered respectively the visible (470-700 nm) or the infrared (850-1050 nm) range. After the sample, the transmitted probe was sent to a spectrometer (SP2150 Acton, Princeton Instruments) and detected using a linear image sensor driven and read out by a custombuilt board from Stresing Entwicklungsburo. For each probe wavelength, the differential transmission (∆T/T) was measured as a function of the pump-probe time delay. For the experiments reported here, the measurements were acquired at magic angle (54.7°) polarization. Before each measurement the beam profile of pump and probe beams was imaged at the overlap position using a camera, and the cross-sections obtained were used to calculate the fluence. All TA and TRPL measurements were performed with the sample at 10 degrees Celsius to avoid protein unfolding. The signal levels of different TA scans during the measurement time were compared to confirm that no sample degradation had taken place, which was not observed for any sample under these measurement conditions.
Data analysis -spectro-temporal data matrices acquired were fitted globally using the Glotaran software program. The data was fitted as a sum of exponential functions with a numerical deconvolution of the instrumental response function and a polynomial to describe the chirp. To study the excited state dynamics, a sequential and irreversible scheme was considered (A → B → C → D…) with increasingly slower time constants. The fits were optimized until no systematic residuals were present both in the time and wavelength variables.
